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12002-214160 ^ 

imm%\ mm 

[»*3(2] M%-CC:0. 0005-1. 5 %, Si :0. 005-1.2 %, Mn:0.05 -3. 
0 %, P:0.001 -0.1 %, S:0. 0001-0. 05%, Al:0.005-1.5 %, T.0:80ppm & 

Umm3] fi*%*CCu:0.1-1.5%, Ni:0. 1-10.0%, Cr:0. 1-10.0%. Mo 
:0.05 -l.M©lIiftli21J^t^siit Wlfct4i3W(2|c| j t 

[tt*4U] fi*%TNb:0. 005-0.1%, ViO.005 -0.3%, Ti :0. 001-0. 25% 

© i as fcii 2 a&±***« £ * *#a* w*£2 4 3 fceaor 

5 ] ftft % -CB : 0. 0005-0. 005% * ^tt ZZtZ&Wtt-tZ 

6 ] m*<D* ? ^ Am m-e# h r * ^ + ? ? * ?-<Dwa:m* 
ioo ft mamK t *g i * fett 2 4 ^ 3 4 fctt 4 s ^ 

[If ^7] ^>t^7^Afftm-e#^>tL^20^mJSl±OT;V^^^7^^ 

- ©aaa* 2 a/kgiaT-c* & «*a e niaa© r * § * 9 * * - v >a 

[0 0 0 1] 
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[0 0 0 2] 



m%l% £<DE£mmm±, -mMzmpximztifzmm<vmm*Aixmm~f 
& r ;v ^ * )v m t l xmm. $ n x 0 ^« -r r >v ^ ± immx, 

[0 0 0 3] 

mmmmM<oAi^x-r^m^, (2) -^mmm<Dx>t^x^^cp& ^mm 
mxmm<D$mmft\<\ t;i^^?£j^ im*iBM-rzim*. (3) mm* 

^<VCa<Dmmz ioT7;Ht &i&Mj£^»<7>CaO-Al 2 03 tCBE^IJ^ Ljte^t 
[0 0 0 4] 

£<r5#*\ BfrlB(l) , (2) <7)^^i^T;v^^-(7)^±^|^^{iRg#^ 
oT, ifclOO /hd toM^^IJti^v^;^ ^^--Ste^lWlhT* 

ty'uJz^, 4(1991),p.l214#HB) T)V* i-%mm*XWLm<D* ;Vv 

*^T)l<Z*--YKi-2>titbl l zii[Ca]/lT.O] £0.7 -1.2 ^fSBKfiflJ#p-f 
Wtf$>2> 0 ^(DtztbKlt^ #*40ppm •e28~48ppm t #-4<?5Ca^^ 

ffi^nXBtfrC^ t^1-vM£M^OCa0-Si02-Al 2 03(-Mn0)MH» U Hi^b-r 

^>-t^-^^^<^n?>tLTv^ 0 LfrLZ^b, ztib <7)jr&x nmnca* 
xiinmtztix^%^<7)tf$itfix$>2> 0 

[0 0 0 5] 
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£m 2002-214160 



^-v^: 3/ 



[0 0 0 6] 

Al*^VZmmzLtzJj&tLX, #WBS52-70918^J:tL(i\ AIMW&, tfzi* 
Al-Si SmmzSe, Sb N L3L%fzteCe<D-M&±*0.001 -0.05%mU-fZ> Z tiz 

^ ^±m^m^p^m^m^m^m^^fLx^^> 0 ttz, #^2001-2 
6M2ximm^Aii3xzrnxMm^ ca&±v?/tfzi±w zmn-t&ztizx 

0. m^^^%O^#$^50^m^TT\ Mc£Al 2 0 3 '. 10~30wt%> Caj3 

j; tf/s/cfiREM mm : 5 ~~30wt°/cK TiHWbw : 5o~9o w t% t ~$-&mmmx& 
x^Mizm^^mmm^^mz^<7)m^m^m^^tLx^^> 0 # 

^¥11-323426 XltAU REM & ±ZfZr<7)m&Bimt l Z £ ^XT $ i~ ? 7 X ? -tf 

^o^^m^A\^)VYm<Dm^m^^Kx^^ 0 
^ho^mx^ r^^i-^^^^-^mmiz^^m^^^^t^mm 

x\ ^mx^W^ t Xj&ffi,1- tfX ^tzfr^fzo 

[0 0 0 7] 

Ai^mL^^t it, #mi50222 ^mxi^ mm*cao^y?y 

?*xmm&, Ca, M g> REM <D-mi^±^ij^^m^l00 ~200ppm«]L 

. frmn*m&&, ^Miti-^>x^-^mm<Dmmijm^m^fix^h 0 ttz 

, #1^1266834 ^^XiiMn, Si^AlM^M^TT.O ^lOOppmKjfiig^ 

^wutm± t-REM ^5o~5oo P pm^jDi- & mmmm<o m-%mt <Dmm 
Jj&tf7jkztix^2> 0 l^l&^?>, ^\fih<7)-^mx^ wmx&mtzAiz^Lm 
LK^tztb, mMm<D^*YTv-?t^>)rnmtf$>-otz 0 ttz, si-cmm+zm 
£-kw\ si±mL<DmL^mMffi^<DMmizmmx3b'ofz 0 

[0 0 0 8] 

o ^IJii^ #rj 5 F9-192799T(iv#^«(7)P 2 0 5 ^Al 2 03 t?©Ii^#:^iSILt 
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^-v 5 : 4/ 



V^t#£, Ca£«jLt\ nCaO-mP205 fcU AI2O3 <7VsV y y-X$>&P 2 0 5 

&mztix^z> 0 ztz, &tpt> mtMAms), p.^n^tur, mmmMx-w: 

^H«^|&^i-^^i;y^ft(7)^s^^^^^ L - r ^ / z >o H> Yin et 

al.(ISIJ Int., 37(1997), p.936) ti % *tf&fcfflrig3 fLfcT^S tfi^t If 

-9 K , r ;v 3 * 7 x * - ofttigft * £j&«f o v> r # w 3 *lo o * * ^ 
? 7 * * -ftBfrih©fc*o*#w#8s>ra *-c«?*o fcfcae>, r ;v 5 * 9 7; 
* - J: 2>frftm%M*, *l* SI vs/i/* THft*f « - **fflli*C* o 

fco 

[0 0 0 9] 

t>> mu, mm, M*nM#iz&\,*xn&M&<Dmm 

[0 0 10] 

mm zM&ir & £ o^m 

(2)^9^^-07;^ i-^m K iiFeO is J; FeO • A1 2 0 3 Of&Il! 

»$fcliAl-Si IK«LfciMPI*fcCe, La, Pr* fefiMd^o 1 ffiRJBl±0#±|R7c 
■C, REM HMo^tfS:!!* "CO. 5 -15% t LtzZ t & <DX*& 



ffilE#2 003-3063768 
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Z>o A1 2 0 3 4»REM mit®<D&mAlZmm:%X~2-l2%b1r2><Dj)mt Lv* 

[0011] 

**3> m<7>J&frl±m.S:%X«C:0. 0005-1. 5%, Si :0. 005-1. 2%, Mn:0.05 -3.0% 
. P:0.001 -0.1%. S:0. 0001-0. 05%, Al :0.005-l. 5%, T.0:80ppm &Tb U 
**v»tt$fe^(a) Cu:0.1-1.5%. Ni:0.1~10.0% , Cr:0. 1-10.0%. Mo:0.05 
-1.5Wllif:li2i^ t^(i(b)Nb:0.005 -0.1%, V:0.005 -0.3%. Ti 
:0. 001-0. 25% 0 1«f fcli2i^ Ztzl±(c)B: 0.0005 -0. 005%^ (a) , (b 
) , (c) ^-o^^iiZo^i^ttL, ^^e^^pT^^M^ti- 

[0 0 12] 

££>tc. A^ffi-e#?>ti.^>T;v5^^^x^-<7)*^:@^ioo ^ 

[0 0 13] 

[f^(7)||i<7)f,i] 

^^TiiAl«S^^Al-Si J»L£*##i*KCe. La. Pr 3: £ fiNd^O 1 U 
m&±<7)%f±M?tm (REM) £ t &c J; {9 . mfl^^4H£«Al 2 03 £RE 

M W±i^t% REM Iffl^tt^li%m5 -l5%t1-^> 0 COl 

* * - <0^3&*KFjh"C § £ 0 Al 2 0 3 4»REM m<b%O^StiM*%-e 2 -12% i: 

T-#-f-71<7)Lu*^i- 0 
[0 0 14] 

AI203 ^orem mik%d<D&mm±m.*i5%tirz><7)^ mmwmi ktf-px 

d ^. £*L£jgx.TREM m.im<D<Sm-mtf& < t^^O^^#:^L^i- 
ffi^^7^^-^^t-^^a6-e^i9. TPJ*£0.5%£L*:Ofi. CtL* 
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^-*J : 6/ 



tz#)X$>& 0 

[0 0 15] 

*mmz&nz>h\mM, ai-si mm^is^^&fa^^ M%-ec: 

0.0005-1.5%, Si :0. 005-1. 2%, Mn:0.05 -3.0%, PiO.001 -0.1%, S:0.0001~ 
0.05% , A1:0. 005-1. 5%, T.O ^80ppm t U v>(±£ &c(a) Cu:0.1-1.5% 
, Ni:0.1-10.0% , Cr:0.1~10.0% , Mo:0.05 -1. 5%<D 1 mt tzii 2 mXJL, Z 
£&(b)Nb:0.005 -0.1%, V:0.005 -0.3%, Ti:0. 001-0. 25% (01i^;li2« 
m±, tfzlt (c)B: 0.0005 -0. 005%<7> (a) , (b) , (c) 4rT*l^— fzit~-o^ 

j±M5ii£i»c:i:[a^ ^ m% fm mmm^mmx%2> 0 

[0 0 16] 

1^3)1^ J; oT^i^O. 0005-1. 5 %<0$gH"eM^1-^, o &|^&&v>fMjg 
H«(7)^i6^(i0.0005%m±^$^^t^SLv>^\ 1.5 
tt^il^^tL^o-ri.5 %Wi^ fl 
[0 0 17] 

si£o.oo5 -i.2 %tLtz<Dit, o.oodx^mxit^m^mnmt^oxnm. 
^§^3^ vn^frimm^mtehzt t**)^ 1.2 %^#v>^7^ 

[0 0 18] 

Mn£0.05-3.0 0. 05%*?i-e^ffl^^^ < &^ T> 

[0 0 19] 

p £0.001 -o.i %Lfz<Di*^ o.oon&mximm^mmmmmt^x y& 



aill# 2003-3063768 




[0 0 2 0] 



s &o. oooi-o. 05% t L?z<7)te, o.oooi%mn^im$%^m*i>kmzi%fflt 
h V) mmmtmtez ztt%*), o. 05% ± ^tmmomxm t 

[0 0 2 1] 

Al £0.005 -1.5 %tLtz<D^ 0.005%^fe{iAlN tLTN^f^^yu 

mm*m.>pz*tz>z-htfx^tz^ 0 ttz s 1.5 %«£ ^^tmm^tuu^ 

[0022] 

T.O £80ppm mTt LfcOtt, 80ppm J; 1? r;i/ ^ ^*»0®^«j^if 

t.o im^<D^mmM-vimmmt^^mmo^n^-r Q 

[0 0 2 3] 

T, (a) Cu, Ni, Cr, Uo<D 1 H^_t, ( b )Nb, V . Ti<Dim&±, (c)B O(a) 
> (b) , (c) ffitlfr—Dtfzte-^^Z^mtz- t^t|^ 0 
[0 0 2 4] 

Cu, Ni, Cr, MoWtL^>|io^AtLtt£|Bl±$-^^7n^-e^)c>T, Cu, Ni£J: 
^Crfi0.1%m±, Mo«0.05%m_h^^^^ii:^J;or, 

Cuiil.5 & «£ miofil. 5%. Ni£ i^Crfi^^^^T&l-^tlgttisj;^ 
JflXtt£JI^^43-?-tt^^7ti6. CufiO.l -1.5%, Nii3J:^Cr{i-?-a-rtL0.1 
-10%, Mo{±0.05-1.5%<7)||HH^i- 
[0 0 2 5]' 

Nb. V . Tittv»r*Lfc*fffittftK:J:0«lO^*W±*«5c*-r*oT, Nb 
*iO«V I40.00SX&J:, Ti fio. 001%m±^ $«ia:J:oT, SUMJift* 
Sr^-T^ Nbli0.Uk V (40.3%, Til±0.25%*jex.T*Jn"t-S 9 & 

Nbf40.005 -0.1%. V (40.005 -0.3%, TitiO.001 ~0.25%O 
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•^-v*: 8/ 



[0 0 2 6] 



$^it{:ioT, SftJK|fiI±S&**^1-^ 0.005X*rj@x.Ti&&n1-* t BOflf 
ffiWSrHJllDS^ftttSrliJSr^^tL^**^*, 0. 0005-0. 005XO|EHKIRS£1- 

o 

[0 0 2 7] 

££>k, »>^o^9^Ajtfitfi^#^tt4r;v5^^9^^--o*^:@j6*ioo /t* 

m^Ta/^fi, ioo j: o ^ tm^x<ommxm^m^mzm^^ 

[0 0 2 8] 

JttK&Kfrdo REM fctCe, La^tf>*fc&B> REM &JRO£^f tz&ftL&m £ <D&& 

<D^-rtix*i>&< > mkimtk, j^7^-f^oTi^ e rem 

^m>t>REM mmz&i-K-f&fztb^ mmftx-cDMmmm 

, ilMft^fi^REM fc8fe&irt & iHtl^o 
[0 0 2 9] 
[XJfcM] 

B*0»«^H»IS6U AlJKmm> REM £Ce, La, 5 r >a^^ (^J£(i\ 
m*%TCe:45%, La:35%, Pr:6%. Nd:9%, m^WM^mm^h **^) , & 
*v»!15r^a^^ Si*5«tO«FeO^(Fe-Si-30?6Rem)i: LT*jDLfco *0 

m J^X1200~2200mm|I. «FiiafiJK**1.0 -1.8m/min, * ^7=*>f >y z/z-fimmum 

m520^i580°c<D&ftxmK-*mmLfz o mmmm, mm, z^Kim 
^-mtx^m&nzmmu ^nm^^f^tzo mmzm^owwa 2-100 

mm, ?%fflJ±MWi<DmmiZ0.2nw X&^fz 0 
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9/ 



[0 0 3 0] 



[0 0 3 1] 

^1 tm2 K&lfZ* 1 ~* 7<7)^l*{imT<7)t^J9 X$>Z> 0 

* 1 : REM fiCe, La, Pr, Nd<9^ff 0 

*2 : MM: ^ y->*.**/i, 0 mfi%-eCe:45%, La:35%, Pr:6%, Nd:9%, i& 
^m^mm-b%Z&£ 0 MMS i : REM- S i- Fe^ 0 MUiREM 
I 30%, Si : 30%, £§£RFe 0 

* 3 : mftmmfrh&MM&\.tzim<vfr&mm.m<D^mo m.m±w #se 

M X m^Ltz 0 

*4 : m±?7x*-m<Dm%.frm*, Mik g ±o.ik g otut^^^A 
mmitoiti (*/.m v ^a.20fjim *$m) ^^m^m^mwmxw-%m.B (40 

^jAmmwim y^^o^m *mm) ^tz^mxhn, ytmmst ( 
ioo f&) xnmLtz20fxm]^±<D^x<D^mmm.^ikumtLmm^nLtzo 

l*;i«MT<7>* V ^-m^m (=* V ^--»«/r3^ ;^xi00,%) o 

m2<7)mmtw&§&tkmx'iz^ xmmsT xm^m^t (ustk 

- v 3 >^Pf|c7)%^(i (SPR) t ffij& L fz 0 

%) o 
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* 7 : 3MKz\*zmB l mv>mMftfoiiw 
mm/ftjmvmkfrwmm x 100, %) 0 

[0 0 3 2] 



No. 



A1 
A2 



MM 



0.0005 



0.002 



0.00+ 



Si 



0.035 



0.005 



0.011 



Mn 



0.551 0.017 



0.761 0.027 



0.14| 0.040 



0.0057 



0.0114 



0X3171 



T.AI 



0.050 



0.020 



0.070 



Ti:0.006 



TfcO.01 



TtO.012 



REM»i T.O 



27 



A5 



MM 



0.007 



0.019 



0.002 



0.331 0.007 



0.013 



0.0219 



0.361 0.019 



0.034 



Ti:0.01 



0.0133 



0.066 



21 



Ti.p.03 



MMSioSfc 



mm 



0.004 



0018 



0.53 1 0.032 



0.0190I 0.035 



TfcQ.045 



spungy 



A7 



A8 



are 



0.006 



0.032 



MM 



A9 
A10 



sir 



0.001 1 0.006 



0.811 0.0421 



0.0191 0.077 



0.11 1 0.005 



0.02381 0.015 



Ti:0.003 



0 038I 0.006 



0.651 0.015 



0.00481 0.055 



TfcO.01 



A12 mm 



0.067 
0.095 



0.911 0.024 



0.00381 0.055 



_1 
37 



24 



MMSi^fe 



0.030 



0053 



0.151 0.038 



0.01051 0.030 



42 
25 



Ce 



0.40 

"ai3l 



0.005 



0.02761 0.080 



8 



18 



0.02381 0.032 



17 



22 
15 



MM 



A14 



mm 



0.0291 0.005 



A15 



MM. 



0.048 1 
0.124 



0.038 



0.017 



0.431 0.033 



0.01521 0.045 



0.057 



0.69 



0,01811 0.066 



0.044 
0.006 



0.02191 0.058 



16 



J_4 
19 



A17 



MM 



A18 



0.0101 0.084 



0.88 



0.0071 0.013 



0.0291 0.038 



0.161 0.033 



0.39 

"ossl 



0.042 



0.00571 0.066 



001431 0.087 



10 



MM 

MMSio! 



0006710075 



16 



_14 
18 



21 
23 



A20 
A21 
A22 



0.0191 
0.037 



0.075 



0.01 



WW 



0.280) 
02701 
0.3001 



0.007 
0.290 
0.300 



000601 0.034 



0.026 

0.01 

0.010 



0.1101 



0.680 
0.250 



OOTTOl 

0.0030 

0.0040 



0.056 
0.005 
0.013 



O90l 



0.009 
0.010 



0.0050 
0.0050 



1300 
0X165 



A25 



mm. 



A26 



J5« 



0.0601 Q.250 



A27 



0.0701 0.050 



0611 0.012 



A28 



mm. 



0.5131 0.360 



A29 



0.5511 0.019 



A30 



0.5891 0.135 



A31I 



0.6181 
Q561I 



0252 



A32 ^© 



B1 



B2 
B3 



B4 
B5 
B6 



B7 



B8 
B9 



HI 



B10 



'MM 



B11 



B12 



B13 



0.153 



Mm 



EM. 



mm 



0.5801 0.243 



0.00051 0.01 1 



0.013 
0022 



0.038] 

0.002 

O270| 



0.053 
0.025 i 
0.280 



0.2901 0.310 



0.310) 
0.100 



0.2761 
0330 



0 0551 0.590 



0.072)O052 1 
0.5621 0.145" 



n\ 0.48010.370, 



B14|S«^I 0.637) OA Ad 



1.201 0.008 



0.00401 0X140 



1.181 0.008 



O.0005I 0.030 



1.691 0.010 



O0238I 0X108 



0.131 0.014 



0.04601 oooa 



0661 0.004 



0.04601 Q.006 



067] 
T24| 



0.005 



003001 0006 



0.011 



0.05041 0.008 



Cr0.5 
Cr.0.48 



29 



Cr0.46 

Cu;a2.Mi0.85.CrO.« 



La 



15 
9 



MaKUS.\ft0.04.ft0.001 



Ni:9.25 



12 



MggJWjbJj 1S.V0.02I 



11 



TiXI.015 



13 



ThO045 



MM 



La 



35 MMSi^A 



TiX>.25 



22 



Ti:0.16 



28 
42 



0027 



0.03901 0X105 



0.019 
0.010 



002191 0.050 



0.0133 
0.0114 



0.030 
0.020 



0.038 
0.020 
0.008 



00124 
0.0238 
0.0050 



1.06 
T07f 



0.012 



0.080 
0.032 
0.028 



O0040I 0.015 



0.88 



037 1 0.012 



1.26 1 0.010 



0.6030T 
0.0050) 

0.00401 003S 



0.11 
Mi] 



0.012 
0.009 



0.0030I 0.022 



0.0340I 0.0Q6 



1.351 0.002 



0.02381 0.080 



0.02201 0.005 



Ti:0.07 



43 



56 



34 



Ti:0.038 



42 



Ti:PQ12 



32 



36 



Ti:0.03 
Ti:0.03 



Tl:0.Q45 

Ti:0.03 

CrO.51 



_2 
22 



Cr:0.48 



Or0.49 

Ci£0.18,NnO.B3,Cr.0.44 
Mo:0.32. V:0.03,BK).001 5 

Ni:9.33 



1 



13 
12 



1 



Ti:0.12 



ThO.OIB 



Tt:0.045 



41 



35 



42 



Ce 



La 



MMSi| 



MM 



Ce 



ffifE#2 003-3063768 



Q^W, 2002-214160 



11/ 



[0 0 3 3] 
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^--J: 12/E 
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